visits have been documented as essential for the prevention and early diagnosis of oral diseases [8] [9] [10] [11] [12] .
Self-preventive oral health behavior and oral hygiene habits are influenced by several factors, including patient motivation, attitude, and value system [13] [14] [15] . Consequently, differences in oral hygiene habits have been shown to be related to culture and geographic region [16] [17] [18] [19] . For example, while 73-83% of schoolchildren in Norway, Germany, Sweden, Denmark, and Austria brushed their teeth twice daily [16] , such toothbrushing frequency was reported by only 19-46% of patients in Lithuania, Saudi Arabia, and Japan [17] [18] [19] .
Limited information is available on the oral hygiene habits of adult Kuwaitis, and the available data are either from before the Gulf war [20] or related to specific populations such as students at the health sciences center [21] , or the college of health sciences [22] . Moreover, limited information is available on the dental treatment needs of adult Kuwaitis, since data from the only national health survey performed in 1985 were lost during the Gulf war [20] . Obtaining baseline information of the oral health habits and dental treatment needs is essential for the establishment of adequate preventive programs and for the proper allocation of available dental services. Therefore, the aims of this study were to examine self-reported oral hygiene habits and perceived oral health problems of Kuwaiti adults.
Subjects and Methods
This cross-sectional study was conducted in June and July, 2003. A self-administered, anonymous, structured questionnaire was distributed to a random sample of Kuwaiti nationals 18 years of age or older recruited from all 6 governates of Kuwait (Capital, Ahmadi, Hawalli, Jahra, Farwaniya, and Mubarak). In each district, study personnel distributed 100 questionnaires in each of 4 randomly selected locations (one male and one female high schools, and two government offices), for a total of 2,400 distributed questionnaires, and completed study forms were collected after 1 week. The study protocol was approved by the Ethics Review Committee, Faculty of Dentistry, Kuwait University, Kuwait.
The questionnaire used in this study addressed 3 aspects: socio-demographic characteristics, oral hygiene habits and practices, and self-perceived oral health problems. Socio-demographic variables included age, gender, marital status, level of education, and smoking status (current smoker or non-smoker). Oral hygiene habits were assessed through questions on the frequency of use of the toothbrush, dental floss, mouthrinses, and the traditional chewing stick (miswak) . Subjects were also asked to report the time of their last professional tooth cleaning or dental prophylaxis visit. The last part of the questionnaire asked the subjects to report which of 13 oral health problems they were experiencing at the time of the questionnaire or had experienced within the previous 6 months. These included continuous or transient pain in one or more teeth, pain in the gingiva, gingival bleeding when using the toothbrush or when eating, an abscess or infection in one or more teeth, missing or extracted teeth, tooth staining, bad breath, tooth sensitivity to cold, dry mouth, pain in the temporomandibular joint or jaw muscles, chewing difficulty or compromise, or other problems.
Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 12.0 (Chicago, Ill., USA, 2003) statistical software. Differences in age between males and females were compared with the Student t-test, while differences in the other categorical socio-demographic variables, oral hygiene habits, and oral health problems were compared using the chi-square test. Multiple logistic regression analysis was performed to identify factors independently associated with adequate toothbrushing habits (defined as brushing the teeth two times daily or more) and with high treatment needs (defined as having 3 or more self-reported oral health problems). Odds ratios and corresponding confidence intervals were generated for the examined variables. Significance level used was p ! 0.05.
Results
A total of 1,925 completed questionnaires were returned and used in the analysis (response rate = 80.2%). The mean age of study participants was 33.4 8 9.0 years (range: 18-70), males comprised 50.8% of the sample, and the majority of subjects were married (72.3%). Current smokers accounted for 24.1% of the sample.
Differences in socio-demographic characteristics between male and female subjects are presented in table 1 . Males were significantly older (35.3 vs. 31.4 years; p ! 0.001) and included more current smokers (43.9 vs. 3.6%; p ! 0.001) than females, while the proportion of married individuals was similar in males and females (73.4 vs. 71.1%, respectively), and the percentage of females with more than high school education was significantly higher than males (86.8 vs. 76.5%; p ! 0.001).
The self-reported oral hygiene habits of male and female subjects are presented in table 2 . Overall, the percentage of subjects using the toothbrush at least twice daily was 62%, and those using dental floss at least once daily was 11.8%. Mouthrinses were used by 36.6% of subjects, while miswak was used occasionally or daily by 33% of the sample. The majority of mouthrinses used by the study subjects were over-the-counter commercial products (41.2% of mouthrinse users) or salt-water rinses (38.4%), while 20.4% used mouthrinses prescribed by their dentists. Significantly more females brushed their teeth at least twice daily (73.7 vs. 50.7%; p ! 0.001), and used mouthrinses (39.1 vs. 34.0%; p ! 0.01) than males. Conversely, use of miswak was more common in males than females (43.1 vs. 22.6%; p ! 0.001). Regarding history of dental maintenance visits, only 22.9% of subjects have had a prophylaxis visit within the 6 months preceding the study, with no significant gender differences.
Only 9.4% of respondents reported no perceived oral health problems, while the percentages of subjects with one or two complaints were 25.9 and 22.9%, respectively. The majority of subjects, however, complained of 3 or more oral health problems (41.8%). Overall, the most common oral health problems reported by the subjects were in this order: tooth staining: 38.2%; missing/extracted teeth: 31.4%; tooth sensitivity: 30.9%; bleeding in the gingiva when brushing the teeth: 27.9%, and transient pain in one or more teeth: 26.4%. Other less commonlyreported complaints were pain in the gingiva: 19.3%; oral malodor: 15.8%; chewing difficulty or compromise in masticatory ability: 13%; xerostomia: 11.7%; constant pain in one or more teeth: 8.3%; temporomandibular joint or jaw muscle pain: 7.4%; gingival bleeding while eating: 6.5%, and an abscess/infection in one tooth or more: 5.8%. An additional 4.2% of patients complained of other, unspecified problems.
Gender differences were statistically significant for 6 of the examined oral health problems ( table 3 ) . Males more commonly reported experiencing tooth staining, missing or extracted teeth, xerostomia, oral malodor, and tooth-associated infections than females, while more females reported experiencing transient pain in the teeth than males. No significant gender differences were found in the remaining oral health complaints.
Logistic regression analysis results of factors associated with adequate toothbrushing habits (brushing the teeth at least twice daily) are presented in table 4 . Female gender OR = 2.33, 95% CI: 1.87-2.91; p ! 0.001; more than high school education level OR = 1.29, 95% CI: 1.01-1.66; p ! 0.05; non-smoking status: OR = 1.58, 95% CI: 1.24-2.01; p ! 0.001, and having a preventive dental visit within the previous 6 months (OR = 2.21, 95% CI: 1.72-2.83; p ! 0.001) were significantly associated with adequate toothbrushing habits.
Multiple regression analysis of the factors associated with high treatment needs (defined as 3 or more self-reported oral health problems) identified significant associations for the following factors ( a Chi-square test; b total numbers add up to more than the total number of subjects due to reporting of multiple oral health problems by some subjects; NS = not statistically significant, p > 0.05; TMJ = temporomandibular joint.
not having a preventive dental visit within the previous 6 months (OR = 1.37, 95% CI: 1.09-1.72; p ! 0.01), and brushing the teeth less than twice daily (OR = 1.24, 95% CI: 1.02-1.51; p ! 0.05).
Discussion
Assessment of the prevailing oral hygiene practices and oral health complaints of a population is essential for the adequate understanding of the oral healthcare needs of the society. Additionally, this information can be used as baseline information on which preventive programs can be established and assessed for efficacy [23] . This study was based on self-reported oral hygiene habits and dental treatment needs, hence a major limitation of the study is the reliance on subjective evaluations rather than clinical assessments. Another limitation of the study is the sampling method. Since the sample consisted mainly of educated Kuwaiti individuals recruited from schools and workplaces (93.9% of the sample completed at least high school education), exclusion of people from other more deprived background may have occurred. On the other hand, available population data indicates that the rate of secondary education enrollment amongst Kuwaitis is high (89%) [24] . Therefore, interpretation of the results must be performed with caution, bearing in mind that self-assessments of oral hygiene practices may be over-estimated [25] , while dental treatment needs may be under-estimated [26] .
In this study, 84.6% of subjects indicated that they brushed their teeth once or more per day. This number is higher than the results of the 1985 national survey in which 73.8% of all Kuwaiti subjects brushed their teeth at least once daily [20] , yet lower than the study of Kuwait health sciences center students in which 94.7% of respondents brushed their teeth once per day or more [21] . Use of the toothbrush twice or more daily was reported by 62% of the sample, compared to 67.6% of health sciences center students [21] . The difference is most likely related to the specific population examined in that study of medical, nursing, and dental students in which increased general and dental health awareness is expected. This finding is also lower than what has been reported (73-83%) in some other nations such as Norway, Denmark, and Sweden [16] , yet higher than those reported in Lithuania [19] and Saudi Arabia [17] . For other oral hygiene methods, daily use of dental floss was reported by only 11.8% of subjects, which is consistent with European and Canadian reports of low frequency of use of this oral hygiene aid [16] . Miswak use was reported by 33% of subjects, and by significantly more males than females 43.1 vs. 22.6%, similar to studies from neighboring countries in which miswak use was more common in males [17, 27] . Conversely, mouthrinses were more commonly used by female subjects (39.1 vs. 34%), and the majority of mouthrinses used were not prescribed by a dentist (only 20.4% were prescribed by dentists). This high percentage of non-prescription mouthrinse users may indicate a need to inform patients that reliance on mouthrinses for plaque control without other mechanical tooth cleaning methods should be avoided. It has been demonstrated that chemical plaque control methods, including mouthrinses, alone are not sufficient for maintaining adequate oral hygiene levels and preventing the development of dental diseases, and that mechanical oral hygiene methods (toothbrushing and flossing) are necessary elements of any oral hygiene program [28] .
Compliance with regular preventive dental visits (for check-ups and/or prophylaxis) was low in that only 22.9% of respondents have had such a visit within the 6 months prior to the study, and 42.1% within the last 12 months. Additionally, 19.1% of subjects have never had preventive dental visits. This percentage of 42.1% having a dental preventive visit within the last 12 months is a little higher than that reported for any dental visits (not only prophylaxis visits) in the 1985 national survey of 38.8% [20] . However, this figure is low compared to other populations [10] .
Adequate toothbrushing habits in this sample were significantly associated with female gender, secondary school educational level or higher, non-smoking status, and having a preventive dental visit within the previous 6 months. This is consistent with previous investigations in which adequate oral hygiene habits were found more commonly in females [15] , subjects with higher educational levels [29] , non-smokers [30] , and regular dental attendees [31] .
Although no clinical examinations were performed and therefore no direct verification of actual treatment needs can be ascertained, self-reported oral health complaints may give indirect indications of the magnitude of certain oral health needs of the society. Self-assessment of dental treatment needs has been previously reported to have underestimated actual needs [32] . However, some validity has been reported for certain parameters such as having missing teeth and general non-specific estimations of periodontal health, and self-assessment may therefore still be valuable in epidemiological studies of oral health [26] . Furthermore, all of the questions used in this survey were about tangible aspects that are easily perceived by the patient with no or limited dental education such as tooth staining, pain, and gingival bleeding associated with daily activities like eating or using the toothbrush, and no questions regarding conditions that can only be diagnosed by a dentist such as caries or periodontal pocketing were included.
The validity of the above argument is shown by the fact that only 9.4% of subjects reported no oral health problems, while the majority had multiple complaints (64.7% with 2 or more and 41.8% with 3 or more). Factors associated with high treatment needs (multiple oral health complaints) in this study included younger age, smoking, not having a preventive dental visit within the previous 6 months, and brushing the teeth less than twice daily. This is in agreement with previous investigations associating higher treatment needs with smoking [30] , irregular dental maintenance history [33] , and inadequate oral hygiene habits [9] .
Given the relatively high level of education of this sample (83.6% having at least college education and 93.9% completing at least high school education), it was somewhat disappointing to find that 15.3% of subjects either never brushed their teeth or used the toothbrush infrequently, only 11.8% used dental floss on a daily basis, and 19.4% have never had a prophylaxis visit. Moreover, 34.4% reported bleeding of their gingiva while brushing or eating, a sign of severe gingival inflammation and periodontal disease since healthy gingival tissues should not bleed [7] . Such high levels of non-compliance to adequate oral hygiene and preventive practices and lack of knowledge about the basic aspects of oral health from these highlyeducated individuals should not have occurred if the educational system included elements related to oral health promotion, and may therefore be indicative of discrepancies in oral health education provided to adult Kuwaitis. In Kuwait, preventive dental services for children are provided through the School Oral Health Program, but no similar programs are available for adults. Furthermore, oral healthcare services for both children and adults are mostly treatment-oriented, while limited resources and attention have been dedicated to preventive services [34] . Therefore, increased focus on oral disease prevention through improved patient educational efforts may be necessary.
Conclusions
Our data show that less than two-thirds of the sampled adult Kuwaitis followed the recommended toothbrushing frequency of twice daily or more, and the majority of subjects have not had a preventive dental visit in the previous 6 months. Furthermore, most subjects reported multiple oral health problems that are mostly preventable through adequate oral hygiene habits and regular preventive dental visits.
